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AMENDMENTS TO THE SPECIFICATION 

Please insert the following new paragraphs after the description of Figure 1, at page 3, line 17: 
"Figure 2 describes the sequence of HEG3E(4)-2 (SEQ ID NO: 1 1). 
Figure 3 describes the sequence of HEGM(l)-3 (SEQ ID NO: 12). 
Figure 4 describes the sequence of HEGE2 (SEQ ID NO: 13)." 

Please replace the paragraph beginning at page 18, line 6 and ending on page 20, line 19 with the 
following paragraph: 

"5' and 3' -end gene specific primers (GSP) were designed based on the sequence 
obtained from previous 5'- and 3'- RACE products. 5' GSP1 has the following sequences: 5'- 
GCTGAGCATTGCGAACTACGCCTTCAAC 3', (SEQ ID NO: 9) and 3' GSP2 has the 
following sequences: 5'- TAACACCGCGTGGATCCAAGCTACG 3' (SEQ ID NO: 10). Full- 
length cDNAs from both Heliothis embryo and muscle were generated using 5' GSP1 and 3' 
GSP2 in a long distance PCR reaction which used the following cycle condition: 1 cycle of 
denaturation at 94°C for 1 min, and 25 cycles of denaturation at 94°C for 30sec and annealing 
and extension at 72°C for 5 min using pfu as polymerase. The amplified fragments from both 
Heliothis embryo and muscle were cloned into pCR2.1-TOPO vector (Invitrogen) to generate 
plasmids HEG3E(4)-2 and HEGM(l)-3. HEG3E(4)-2 has the sequence as set forth in Figure 2 
(SEP ID NO: 1 IV HEGM(1V3 has the sequence as set forth in Figure 3 (SEQ ID NO: 12). the 
following sequences (SEQ ID NO: 11): 

1 ctgagcattg cgaactacgc cttcaacatt gtttctttaa acaaacaccg ttttttaatt 

61 ttaatagcac tcattaaagg ttttatttga aggaaagttg tgacagcaac cggagtcgtt 

121 tagaatggga ctttgttgag tcggaggatg gacatcccgc ggccatcatg cgccctcgta 
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181 ttggtgttgt tatttgtcac ccatctctca gaatgcatga acggtgggaa gatcaacttt 

21 1 cgagagaagg agaagcagat cctggatcag atcctgggcc ccgggaggta cgacgccagg 

301 atcagaccct cggggatcaa cggcactgat gggccagcgg tagtgagcgt caatatattt 

361 gtccgaagta tatcaaagat cgatgacgtc acaatggaat actccgtaca attaacgttt 

421 cgggaacaat ggttagatga acggctcaaa ttcaataatc ttggaggtcg cctcaaatac 

4 81 ctgacactga ctgaagccaa cagagtctgg atgcctgatc tattcttctc caacgagaag 

54 1 gaaggtcatt tccacaacat catcatgccg aacgtgtaca tccgaatctt ccccaacggc 

60 1 aacgtgctgt acagcatccg aatctccctg acgctctcgt gccccatgaa cctcaagttg 

661 taccccctgg ataagcagac ctgctcgctc aggatggcta gttatggttg gaccacagac 

721 gacttagtgt tcctatggaa ggaaggcgac ccggtgcagg tggtgaaaaa cttacacctg 

781 cctcggttca cgctggagaa gttcctcact gactactgca acagtaagac taataccggt 

84 1 gaatacagtt gcctgaaggt agacctgctc ttcaaacgcg agttcagtta ctacctgatc 

9 01 cagatctaca ttccgtgctg catgctggtc atcgtgtcct gggtgtcctt ctggctggac 

961 cagggagctg tgcctgcgag ggtctcacta ggagtgacga ctttacttac aatggcgacc 

— 1021 cagtcgtcag gcatcaacgc gtccctacca ccggtgtcct acacgaaagc cattgatgtc 
— 1081 tggactgggt tatgtctcac attcgtattc ggagcgctac tagagtttgc gctcgtcaac 
— 1141 tatgcgtctc gctctgacat gcaccgagag aacatgaaga aagcgagacg ggagatggaa 
— 1201 gcagccagca tggatgctgc ctcagatctc cttgatacag atagcaacac cacctttgct 
— 1261 atgaaaccct tggtgcgcgg cggcgtggtg gaatccaaga tgcggcagtg cgagatccac 
— 1321 atcaccccgc cgcggaagaa ctgctgccgc ctgtggatgt ccaagttccc cacgcgctcc 
— 1381 aagaggatag acgtcatctc caggatcacc ttcccacttg tgttcgctct gtttaacctg 
— 1141 gcttactgaa tgaagcagag aaactcctcc tttgcgcaca gaaatcctga agagactgaa 
— 1501 caacgaagtt tcctaaccac aatcattgct atgattatac cgagaattta ttttatacta 
— 1561 attgttgtga ccacacggtt ttaacgtagc ttggatccac gcggtgtta 
HEGM(l) 3 has the following se quenc e (SEQ ID NO: 12): 
1 aggtgcggac gtctgcactt gcgaatcgaa gtgatagaaa atagttcgat gaatacggga 
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61 gtttgagtgg agtgatttat aattcggagg atggacatcc cgcggccatc atgcgccctc 
121 gtattggtgt tgttatttgt cacccatcto tcagaatgca tgaacggtgg gaagatcaac 
181 tttcgagaga aggagaagca gatcctggat cagatcctgg gccccgggag gtacgacgcc 
241 aggatcagac cctcggggat caacggcact ggctatgcgc caacgttagt ccatgtcaac 
301 atgtatctac ggtccatcag caaaatagat gattacaaaa tggaatactc cgtacaatta 
361 acgtttcggg aacaatggtt agatgaacgg ctcaaattca ataatcttgg aggtcgcctc 
421 aaatacctga cactgactga agccaacaga gtctggatgc ctgatctatt cttctccaac 
481 gagaaggaag gtcatttcca caacatcatc atgccgaacg tgtacatccg gatcttcccc 
5 4 1 aacggcaacg tgctgtacag catccgaatc tccctgacgc tctcgtgccc catgaacctc 
601 aagttgtacc ccctggataa gcagacctgc tcgctcagga tggctagtta tggttggacc 
661 acagacgact tagtgttcct atggaaggaa ggcgacccgg tgcaggtggt gaaaaactta 
721 cacctgcctc ggttcacgct ggagaagttc ctcactgact actgcaacag taagactaat 
781 accggtgaat acagttgcct gaaggtagac ctgctcttca aacgcgagtt cagttactac 
8 4 1 ctgatccaga tctacattcc gtgctgcatg ctggtcatcg tgtcctgggt gtccttctgg 
901 ctggaccagg gagctgtgcc tgcgagggtc tcactaggag tgacgacttt acttacaatg 
961 gcgacccagt cgtcaggcat caacgcgtcc ctaccaccgg tgtcctacac gaaagccatt 
1021 gatgtctgga ctgggttatg tctcacattc gtattcggag cgctactaga gtttgcgctc 
1081 gtcaactatg cgtctcgctc tgacatgcac cgagagaaca tgaagaaagc gagacgggag 
1141 atggaagcag ccagcatgga tgctgcctca gatctccttg atacagatag caacaccacc 
1201 tttgctatga aacccttggt gcgcggcggc gtggtggaat ccaagatgcg gcagtgcgag 
1261 atccacatca ccccgccgcg gaagaactgc tgccgcctgt ggatgtccaa gttccccacg 
1321 cgctccaaga ggatagacgt catctccagg atcaccttcc cacttgtgtt cgctctgttt 
1381 aacctggctt actgttgggg gggcaagagg ggggcggtgg ctgctaccat gtcttgcagg 
1441 agcgatgaga ctattaatgc tatttataag ctgatacaga atgaagcaga gaaactcctc 
1501 ctttgcgcac agaaatcctg aagagactga acaacgaagt ttcctaacca caatcattgc 
1561 tatgattata ccgagaattt attttatact aattgttgtg accacaoggt tttaagctag 
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— 1621 cttggatcca cgcggtgtta " 

Please replace the paragraph beginning at page 21, line 8 and ending at page 24, line 23 with the 
following paragraph: 

"Clone HEG3(E)-2 insert was cut out from its vector by Sad enzyme, and was labeled 
with 32p using Boehringer Mannheim's Random Primed DNA Labeling Kit (Ca # 1004760). 
Part of the amplified Heliothis virescens embryo library was plated out on 10 large 150-mm 
NZY agar plate at 50,000 pfu/plate. Phage particles were transferred to nitrocellulose 
membranes. Membranes were denatured in a 1.5 M NaCl and 0.5 M NaOH denaturation 
solution for 5 minutes, neutralized in a 1.5 M NaCl and 0.5 M Tris-Cl (pH 8.0) neutralization 
solution for 5 minutes and rinsed in a 0.2 Tris-Cl (pH 7.5) and 2 x SSC buffer for 2 minute. 
DNA was crosslinked to the membranes using the Stratalinker UV crosslinker (CL-100 
Ultraviolet Crosslinker, UVP). Prehybridization was performed in a 50 ml solutions containing: 
25 ml of formamide, 12.5 ml of 20 x SSC, 0.5 ml of 10% SDS and 5 ml of Derhardt solution at 
42C for 3 -4 hours. Labeled probes were added to the prehybridization solution at 1.84 x 10^ 
dpm/ml 32p an d hybridization was continued at 42°C for 24 hours. Membranes were washed 
twice for 15 minutes in low stringency conditions (2 x SSC/0.1%SDS, room temperature), twice 
for 15 minutes in high stringency conditions (0.2 x SSC/0.1%SDS, 42C), and once for 15 
minutes in higher stringency conditions (0.1 x SSC/0.1%SDS, 42C). Ten positive clones were 
identified and plaques were purified, and secondary and tertiary screenings were performed 
using the same primer with positive clones to make sure that each positive plaque was very well 
separated. The phagemids containing the inserts were excised following the manufacturer's 
instruction (Stratagene). Two clones which have the same full-length sequences of glutamate- 
gated chloride channels, were designated HEGE2. The following DNA sequence (SEQ ID NO: 
13) for clone HEGE2 was determined and is set forth in Figure 4. [[:]] 
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6t- 


PiCCAGGCGAA ( 


:tacgccttc aacattgttt \ 

TAAAGGTTTT ATTTGAAGGA 


rTTTAAACAA ACACCGTTTT ' 
AAGTTGTGAC AGCAACCGGA 


rTAATTTTAA 
GTCGTTTAGA 


t54r- 


TAGCTCTCAT 


GTTGAGTCGG AGGATGGACA 


TCCCGCGGCC ATCATGCGCC 


CTCGTATTGG 




ATGGGACTTT 




GCATGAACGG TGGGAAGATC 


AACTTTCGAG 


3rWr- 

» 


TGTTGTTATT 


TGTCACCCAT CTCTCAGAAT 
GCAGATCCTG GATCAGATCC 


TGGGCCCCGG GAGGTACGAC 


GCCAGGATCA 


^i- 


AGAAGGAGAA 












421 AACAATGGTT AGATGAACGG CTCAAATTCA ATAATCTTGG AGGTCGCCTC AAATACCTGA 




&4±- 






TGTACATCCG GATCTTCCCC 


AACGGCAACG 





GTCATTTCCA 


CAACATCATC ATGCCGAACG 


TCTCGTGCCC CATGAACCTC 


AAGTTGTACC 





TGCTGTACAG 


CATCCGAATC TCCTTGACGC 


TGGCTAGTTA TGGTTGGACC 


ACAGACGACT 







TGCAGGTGGT GAANAACTTA 


CACCTGCCTC 


-7 O 1 


TAGTGTTCCT ATGGAAGGAA GGCGACCCGG 






841 ACAGTTGCCT GAAGGTAGAC TTGCTCTTCA AACGCGAGTT CAGTTACTAC CTGATCCAGA 




^r- 


"iti r*^i\ i ill 


TGCGAGGGTC TCACTAGGAG 


TGACGACTTT ACTTACAATG 


GCGACCCAGT 


y^- 


GAGCTGTGCC 




TGTCCTACAC GAAAGCCATT 


GACGTCTGGA 





CGTCAGGCAT 


CAACGCGTCC CTACCACCGG 
TCTCACATTC GTATTCGGAG 


CGCTACTAGA GTTCGCGCTC 


GTCAACTATG 


3r±4±- 


CTGGTGTATG 




TGAAGAAAGC GAGACGGGAG 


ATGGAAGCAG 


1 OA1 


CGTCTCGCTC 


TGACATGCAC CGAGAGAAGA 






1261 AACCCTTGGT GCGCGGCGGC GTGGTGGAAT CCAAGATGCG GCAGTGCGAG ATCCACATCA 




3r^i- 






CACTTGTGTT CGCTCTGTTT 


AACCTGGCTT 


3r44-3r 


GGATAGACGT 


CATCTCCAGG ATCACCTTCC 


ACGAGGAGAA GTGATTCTCC 


GAGTCCCTGG 


3r£G±- 


-AGTGGTCGAC 


GTACCTGTTC CGCGACGAGG 


TGGCGGCCGT CGTGATGCCC 


TACGTGCTGT 





AGAGGGGCGT 


GGGGCCGCGC GTGCAGCTGG 


CGCGCGCCCC GCCCCCTTCG 


CCCCCGCCCG 


1-624- 


TCGTGGTGGC 


GTACTCGCTG TGCTTCCGCG 


CCCGCCGCAG CCCGCGCGCA 


CGCACACAAG 


3r4S4- 


CGCCCGCGCC 


CGCGCCCGCG CCCGCACCCT 




AT AT TAT ATT 


3^?44- 


CACACCCACC 


TAGCCCGCTC TAGCGAACTC 


ACCCCATTCA TTATCGTGAC 
GGCAGCGTTA TTCCCACTCA 


GTATTCGATG 


3^4- 


ATCGTGTATT 


TTAATCGACG TCTTCCTCGT 




CCCCCGTGCC 


i$6±- 


GCGTTAGTGT 


AATTAGTAAA GCTCAAGTGT 


CTATTTGTAT ATATATGTGA 
AAGCAGTTCG AGAAAAACGG 


TAAAAATAGA 


3r£24- 


AGTTTAGACC 


AAGCCTCCGT TTTTAAATTG 




AAAGTCCTCA 





CTCAATTTTG 


ATTGGTCATC TAAACAGCAG 


AACTTTTATT CGGCACTTAT 
TTTCCGAGAA TTAAAAATTT 


TCGATAATTT 


on /i i 


ATTATTTGTG 


TACAAAAATA AATATTTTAC 




TTAAGATATA 


2101 AGAGGAATCC 


ATGACTCCTT GTATGGATTC 


GTATGTAATG TAAACCTAGG 
TTTAGCCTTT AAAG T AAG G T 


AAATAAGGAC 




CAGAGGTT CC CGCATATTAC 






2221 ACGTGAACTG GACTAGATCT ACTAGCAAAT AGAGTTGATC AATTTTCATG TCGAAATGTT 




— — 2^44- 






GCTAATCGAA AAGTTGTAAC 


TGTTTATCTA 


2A$±- 


ATCAGAATCA 


AGCAAAACCA TGGAAATTTT 






2r464- 


TGGCAGGTAT 


AATTGGCCTA GTAATGTATC 


GTGTAGTATC ATTTACAACA 


CATATTAACT 
TATATATTAG 





ATTAACCACA 


TTATGTGAAA GAAGGAATTT 


ATAAAAAAAA CCTTATTAAA 


TTACCTTTAA 


2^$4r 


ATAAGTATTA 


TTAATTGGAT ATTCTCTTGC 


TGGGGATTTT AATATGAATC 




2-644- 


ATAAGTTTGA 


TCTCACTAGA CGTTGCAAAT 


GGATACCCCA AATACCTTTT 
CGTCAATGTT TTAAGACTAC 


CCGCATTAAA 
GTATCTACAT 


?m 


AGGTATTATT 


TTAACAAATG TATTCTTCCC 




AAAGTGCATT 


2^i- 


AAAATGATGT 


ATTGTTCATA CAATACTATT 


TCAAAATGCA AGAACAACGT 
AGTATTTTAC CCAAAAATAC 


T GAT ATT AAA 


2%QAr 


TCATTGATGT 


TTGTGTATGT AGATGACATT 




TACAACTTTC 


0001 


ATTCCCAGTA 


AGATTCGTAG GTAAATGGTA 


AACGTGTAAA TAGTTGGGCC 




2 941 AACGAATGAT AAGATTTTAT TAACATTAAT TTCTCTGTCT GAACGTATCA CTGTAAATAT 




30€4- 






ATCACCAAAT 


£424- 


GCAAAGTATT 


CCAAAACCAC AAT GAAAAT A AAATTTCAAT TTACTTCACG 


AATCCATGGC 


Mr 


TGTGAAAACC 






ATGTATCATG 


3^44- 


TCAAGGGACA 


TCCTAAGGAT ATTCATTGAA 


AT C TAT T TAG AATCTCGTGT 
TGTTCGGCTA TTAGATACAA 


TAAGTCGTAC 


a^4- 


ACACCTTCAA 


ATAAAATATC ACTAATGCTG 




TGTTTCTATA 


3^6i- 


ATATTAACGT 


AAGCACATTC GTTTTTATTA 


TGCGGCGGAG AGAACGCATC 


AATAAGAGTC 




ACGAAAGGGT 


GGCCATTATC GGCTATATCA 


TCTTGCTTGG TCTGTATAAA 




3 481 AGCTCTGGGA AACGAAATAG CATTTTGTTT CAATTACACA ATTCTTGCTC ATTTTTCTCT 




MA± 












TTATCCTTAA 


TAT AT ATT CT CGGGCTGTGA 

m m m <— o -n m m rrr\m /-rn -n m -n 


CGAGGTGTAG CATCTGCATT 




3721 AATCTCATAG ACGTATTAGG CACACATAAG TGTACCTTTT CGTATGTATG TAAATTATTG 
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3-/-01 

"30/1 


GAGACTCAAT 


GTCTTAGTTG 


GTGCTATATA 
ACTGATATCT 






° 001 


•n r- t\ -n fr>ir> ti /— m 


ACATAACGCC 












TAAGTTTACA 


TATTTACAAT 
CAGCTTCTCA 


-AGGTACCACC AGTA7ATTCGG 




JJDI 

/i no i 




CTGTTGAAAG 






nun l l iui 







GTCAAAATTA TTAAACACTT 


TCAATACATG TTGTACGCAT 


GTTTCTGTAA 


Wr44r 


AAATACTGTG 




CACTGTATAA TAATACATTT 


TCAACATATC 


4£S±- 


TTTCACATTT 




TTGGTCCAAC 


GACAGAATCA AATCGCAACG 






TCTCACTGTT 


AAGATTTCGG 






TAATGATGAT 


*£4±- 




CCGGGCAAAA 




TTAAATGATT ACGTTGAAGT 


GGAAGAGGTG 





ATGTATGAAG 




TTTACCTCTT 


CTGTATAATA TATTGACCAT 
AAGATTATAC AGTAAAGGTA 


AATTACGATT 





TTAGAAGTCA 


TAATGGACGG 


CGATTGGTAT 


GACATAACTA ATGACTGAGC 


GATAGTTTCA 
TTTGTCATCT 





TTCGTAAGCT 


ATGTTGTACT 




TCTACCATTC CCATTTAATT 


ATAAAGAAAC 





ACTACAACCC 
ATTGTAAAAA 


GAGGGCGAAT 
ATGATTTAAT 


ACCTCCTTCT 
AAAATATCCC 


AAATATCTTA AAACAAAAAA 


AAAAAAAAAA 



Please insert the attached figures, labeled Figures 2 through 4, after Figure 1 . 
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